Abstract-In the present study we describe a high throughput screening approach to screen the biological interactions of cells with surface topographies created on biomaterial substrates.
I. INTRODUCTION
The advent of micro-and nanotechnologies has generated immense possibilities to create substrates with different surface topographies. Also, in the past few years there have been various studies dealing with the effect of biomaterial surfaces on cell behaviour [1, 2, 3] . It appears that cell shape is an important factor governing cell fate (Le. migration, growth, differentiation and apoptosis).
With the advancements in micro-and nano-technologies it is now possible to generate tools that can influence cell shape and thus cell behaviour. However, most studies in the past have dealt with just a few variations in surface topographies. In the present study we have defined around 8000 variations in surface topography which are imprinted onto poly lactic acid polymer sheets in order to fabricate a topographic array designated TopoChip. These arrays were then used for screening of cell-surface topographic interactions.
II. F ABRICA nON OF TOPOCHIPS
The topographies were created on a 2cm*2cm area of silicon master using photolithography and etching. The design consisted of around 8000 variations in surface topographies distributed in a 90~m*90~m square area called as a Topounit. Each Topounit was repeated 4 times and finally 40,000 topounits constituted a TopoChip by filling the rest with blank Topounits. Hot embossing was performed using an Obducat Hot embossing/Nano Imprint tool (Obducat AB, Sweden). Polymer micropatterned chips were produced by loading the PLA sheet into the imprinting system wherein it covered the silicon master. The imprinting proceeded upon closing the chamber so that the press was in contact with both the master and the underlying piece of master material. Fig. 1 shows the scanning electron micrograph of patterned polymer sheets. An immortalised human mesenchymal stem cell line was used for cell culture experiments. The cells were cultured in medium consisting of minimal essential medium (aMEM Life Technologies), 10% FBS (Cambrex), 2mML-glutamine (Life Technologies), 100 units/ml penicillin (Life Technologies) andl0 ~g!ml streptomycin (Life Technologies). Cells were grown at 37°C in a humidified 5 % CO2 incubator and passaged with 0.05 % trypsin/EDTA before reaching confluence. 24 hrs prior to using the cells for seeding on the TopoChips the medium in the flask was replaced with a medium devoid of FBS to synchronise the cell cycle in the GO phase.
1.8* 1 01\6 cells were seeded onto a 2 cm*2 cm topochip which was placed in a custom made PMMA seeding device and the lid was closed, thus resulting in equal distribution of cells throughout the surface of the chip. The cells were allowed to settle down and attach for 2 hrs following which the seeding device was subjected to continuous perfusion of medium at a rate of 1 00 ~l/min using a peristaltic pump. V. IMAGING Imaging of the samples was performed using a confocal high content screening system (BD Pathway 435). In short a montage of images of the whole chip was made by creating a macro with 3 probe cycles.
VI. IMAGE ANALYSIS VII. RESULTS
The TopoChips produced by hot embossing possessed well defined surface topographies consistent over numerous replications.
In addition, the precise array of distinct topographically patterned fields allowed us to perform automated high througput analysis of cell behavior. We were able to distribute the cells uniformly across the topounits. Fig.  3 shows the frequency of cell distribution between the Topounits. In brief more than 80% of the Topounits had between 6 to 14 cells. Furthermore we analysed the images for Ki-67 antibody staining and we were able to quantifY the no. of Ki-67 possitive cell per topounit over an area of 1467 topounits [ Fig. 4 ]. Although this experiment was performed once and needs to be repeated the results illustrate the potency and the viability of the technique. 
